Mechanism of transport of saquinavir-loaded nanostructured lipid carriers across the intestinal barrier.
The aims of this work were (i) to evaluate the potential of nanostructured lipid carriers (NLCs) as a tool to enhance the oral bioavailability of poorly soluble compounds using saquinavir (SQV), a BCS class IV drug and P-gp substrate as a model drug, and (ii) to study NLC transport mechanisms across the intestinal barrier. Three different NLC formulations were evaluated. SQV transport across Caco-2 monolayers was enhanced up to 3.5-fold by NLCs compared to SQV suspension. M cells did not enhance the transport of NLCs loaded with SQV. The size and amount of surfactant in the NLCs influenced SQV's permeability, the transcytosis pathway and the efflux of SQV by P-gp. An NLC of size 247 nm and 1.5% (w/v) surfactant content circumvented P-gp efflux and used both caveolae- and clathrin-mediated transcytosis, in contrast to the other NLC formulations, which used only caveolae-mediated transcytosis. By modifying critical physicochemical parameters of the NLC formulation, we were thus able to overcome the P-gp drug efflux and alter the transcytosis mechanism of the nanoparticles. These findings support the use of NLCs approaches for oral delivery of poorly water-soluble P-gp substrates.